How Surface Pro is unlocking the secrets of a remote
Spanish cave

The warmth of the Spanish summer ades quicky as Caros Garcia-Noiega Villa descends into La Garma, asprawling cave system in

the country's Cantabria region.

Daylight ebbs with each step forward: oo closes in, and the air — nearly 20°F cooler than outsde — starts to feelcold and
damp, Water the dark Then, a face ights with the glow of a

tablet computer.

(On screen s the map that will guide his work n the ower galery, where bones, ools hearth, sheites,and rock art remain ck
here Paleoitic people lft them more than 16000 years ago. “Our it ule i not o touch the things we d
Noriega says. "We record every fragment where t s, maintaining it position and s relationship with everything around it

er Garcia

Alite farther up, Pablo Arias Cabal, Garcia-Noriega's calleague at the Universty of Cantabia, pauses at one-
paintngs: two red ochre figures ikely der or ibex.animas the cave’s unter-gatherers would have known well

Ls Garma's many

Remarkable as they are, such fnds ae fagile e Body hes
e oo e vt ditoping h Al condirs ot hveprteced e v o il o0 mch vt
alo sirorganic materal nto theair,helping destructive bactera and fungi grow.

Thais hy Gl Nt A s deping o the doctin of s ey, Rahstha xcnatin e o

and removing 1 contentsteyare sing g porale technaogy ke he
The story behind the finds

collpie ot seld he annce thousancs o ees e, e €h et of oman ocupation gy souchc

Reopening the original access point would have made feldwork easier, but th risk to the caves natural ventiss
artifacts inside was 100 great. It would also have paved the way for a heavir form of archaeclogy, with more people entering 3

space where delcate evdence s easly disturbed,

With this i mind, Aias, who leads the La Garma inita s enter through shafts

from thelevel sbove, studying taking aferthey the project

e, developed a less invasive methodology. Reses

itabase.“Conext s much more mportant than the abjects thsche. A explins. Wih cantxt, even ometing thats
spectaculr can be very important”

A animal bone, for instance,doesn't simply show that prey was brought nto the cave. Its exact postion — beside ash, worked
stone, scrape marks, o other discarded implements — indicates where butchery, cooking, or cispossl took plce, and whether those.
acts belonged to 8 repested pattern rather than a one-off event Insights ke this, multipled across thousands o finds, allow Garca-
Noriega, Avias, and theirpeers o better grasp the nuance o ate-understood andient community.

Documenting without disturbing

ground a Garm, the team studies -

detsiled 30 records inside the cave — realistically be covered during
Those models b im undergroun

Once he reaches the chosen area, Garcia-Noriega fllows the digital bueprint loaded onto his Each object appears

within an already mapped secton of the ite, where its place on screen has to be checked against whats physicallyinfront of him

s an ident number. Then, us

(Garca-Noriega carefully examines the object, dentifies the materia, Surface pen
e quickly taces the outine into a geographic nformation system (GI).placing the find within the caves wider digital archive.

specific pieces are extra In2022 o human body parts —
anslyzed in this we dating, ONA work vealing a Visigothic funerary deposit
from around farlater than La n L c perod have aso been

found n contxts vith no associted bural, hiting at an unconventional mortuary practice in which selected remains may have
been kept for famila o symbolic easons —a possibilty specialsts ar sl tying to understand.

More powerful Windows systems support this deeper nvestigaton, handiing large 3D models, specials analysis, and the
- g Garca-Noriega

no flat place to set down a ful

to move through the virual

 to the source,

accumulated srchaeclogical dta. Surface Pro's job s different i bring:

document mre during each tighty limited exploration. In La Garmt' chily, humid chambers, i
sized laptop,the device keeps Garcia-Norega's Windows-based notes within easy reach.He uses

layout,

This way of working i a sharp break from the study' earler years,when photogrammetry meant fim, sldes, expensive camerss,13b
processing, and slow digization. "We have done more inthe astthee years than n the 20 years before.” Arias says, smiling. With
high-resolution 30 records and -

withou repeatedlyreturning to the cave floor.

The human world inside the cave

The project’s accelerated pace is deepening one of La Garma's mst important challenges to oder archaeological thinking, Caves
vith Paleolithic ar were often treated as places peopl entered for rare ceremonial moments La Garma suggests something more
familar and sustained.

nstructed steps, and chicren's footprins in remate areas have been found, whil pigment in narrow channels

o have rubbed from painted bodies s indidual d through, i
by o a5 well s gh. The st shlrs complcat th pictrefrhr Stone Age s nove b found e, Al
doors. At L Garh,people it hem nsid acave ha leay offered protection,perhaps o createa s, warmer ing

area within the larger chamber

square . but the team can't
tpiling atmosphere. Progress depends instead on tools
that make each visit count. from faster GiS o Al-a ation, which may eventuall

i classity and spot st by hand.

This, Garcia-Noriega believes, s the future
past without taking apart the place that preserved it “The goal is ot to go faste at any cost It  t bring this exts

La Garma's archaology, combining expertse with technology to recover more of the

inary human
1id back nto vew whileleaving the cave as we found it
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